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I　Introduction
　　The　period　beginning　in　l973　has　been　one　of　substantial　shift　in　the　in－
ternational　automobile　industry．　The　first　oil　crisis　occurred　in　l973，　act－
ing　as　a　break　on　the　continued　growth　of　the　automobile　industry．　All
manufacturing　firms　in　the　automobile　industry　are　now　producing　in　a
more　competitive　environment．　This　competitive　environment　has　been
created　by　increasing　economic　pressures　by　Japanese　manufacturers，
which　have　rapidly　increased　in　size　in　the　last　two　decades．
　　It　is　the　Japanese　production　systems　that　have　enabled　Japanese
manufacturers　to　grow　rapidly　within　the　world　motor　trade．　The
Japanese　production　systems　have　had　important　effects　not　only　on　the
production　process　but　on　all　processes　from　research　and　development
（R＆D）to　the　selling　of　vehicles　in　the　world　automobile　manufacturers．
The“Fordism”production　systems　are　no　longer　dominant　in　the　interna－
tional　automobile　production　systems．
　　Instead　the　Japanese　flexible　forms　has　been　a　critical　factor　in　the　in－
tense　competition　of　world　automobile　industry　from　the　1980s．　The
North　American　and　European　automobile　manufacturers，　which　had
adopted　the　Fordism　production　systems　till　the　early　1980s，　have　compet一
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ed　with　each　others　in　introducing　the　Japanese　production　systems．
However，　these　automobile　manufacturers　had　only　vague　idea　of　the
Japanese　production　systems　in　the　early　days　of　introducing　them．　Be－
cause　the　Japanese　production　systems　were　made　up　of　entirely　different
concepts　from　the　Fordism　production　systems．　The　North　American
manufacturers，“Big　Three”manufacturers－General　Motors（GM），　Ford
and　Chrysler－，　considered　it　the　Japanese　production　systems　impossible
to　understand　in　a　short　term，　and　in　the　late　l980s　aimed　to　learn　the　con－
cepts　of　the　Japanese　production　systems　through　jointing　ventures　with
Japanese　manufacturers．
　　It　was　MIT　report（Womack，　J．P．　et　al，1990）that　helped　North　Ameri－
can　and　European　automobile　manufacturers　to　comprehend　the　con－
cepts　of　the　Japanese　production　systems．　MIT　report　presented“the　lean
production　systems（LPS）”，　conceptualizing　as　being　modeled　after　the
Japanese　production　systems．　LPS　enabled　North　American　and　Europe－
an　automobile　manufacturers　to　make　clear　the　aim　of　new　production　sys－
tems　in　a　more　competitive　environment　in　the　1990s．　Then，　taking　up
the　responses　to　LPS　in　the　international　automobile　manufacturers，　we
are　to　discuss　them　in　the　context　of　a　intense　competition　among　the
production　systems　from　the　early　l980s，　not　after　1990，　when　MIT
report　was　published．
　　The　author　stayed　the　Institute　of　Geography，　University　of　Stuttgart
in　my　sabbatical　year（April　1994－March　l　995），　had　the　opportunity　of
studying　on　the　responses　to　LPS　in　the　German　automobile　industry　and　the
German　researches　on　its　subject．　This　paper　is　a　part　of　results　that　I　had
researched　on　the　subject　in　Germany．　In　this　paper，　the　author　focuses
on　the　locational　adjustment　to　LPS　in　the　German　automobile　compo－
nent　industry．　The　reasons　taking　up　this　topic　is　following：
　　－We　have　only　a　few　informations　on　the　German　automobile　compo－
　　nent　industry，　being　first　position　in　European　Union（EU）as　regards
　　the　output　of　component　and　the　number　of　manufacturers．By　con－
　　trast，　many　Japanese　researchers　have　so　far　studied　on　the　German　au－
　　tomobile　industry　and　manufacturers，　and　we　have　many　informations
　　on　the　subject．　All　of　them，　however，　are　not　always　interested　in　the
　　production　system　in　the　German　automobile　industry　and　manufac－
　　turers，　particularly　in　their　responses　to　LPS．
　　－Rationalization　of　the　relationship　and　the　logistic　chain　between　au－
　　tomobile　manufacturers　and　component　suppliers　is　a　critical　issue　of
　　responses　to　LPS　in　the　German　automobile　industry．
　　－The　rationalization　by　automobile　manufacturers　have　had　an　im一
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portant　effect　on　German　component　suppliers，　bringing　about　the
their　locational　adjustment（Matsuhashi，　K．　and　K．　Togashi，1988b）
from　the　mid－1980s．　Component　suppliers　have　located　their　new
plants，　taking　charge　ofthe且nal　pre－assembly　several　parts　and　materi－
als，　in　the　surrounding　areas　of　car　assembly　plants　in　order　to　deal
with　just－in－time（JIT）production　and　delivery．　The　locational　adjust－
ment　of　component　suppliers　is　a　new　form　of　locational　responses　to
LPS，　attracting　my　interest．　Intemationalization　of　the　German　au－
tomobile　component　suppliers　is　also　a　kind　of　Iocational　response　to　a
intensi負ed　competition　among　the　production　systems　in　the　world　au－
tomobile　industry　since　the　early　1980s，　though　this　paper　focuses　on
locational　responses　of　the　component　suppliers　within　the　national
scale．
　　Following　section　outlines　the　German　automobile　and　its　component
supply　industries．　Third　section　surveys　the　global　restructuring　of　the
world　automobile　industry　and　the　responses　to　the　global　restructu血g
in　the　German　automobile　producers．　Forth　section　examines　some
responses　of　component　suppliers　to　LPS，　especially　the　JIT－plants．　Last
section　discusses　whethef　locational　dynamics　of　JIT－plants　make　a　new
locational　pattern．
1豆　Outline　of　automobile　and　its　component　indust『ies　in
　　　　Germany
1．　T血eautemobile　indus重『y
　　The　German　automgbile　industry　stands負rst　in　Europe，　and　following
the　USA　and　Japan，　third　in　the　world　as　regards　of　both　the　output　of
cars　per　annum　and　the　domestic　car　markets．　In　1992，　the　German　au－
tomobile　manufacturers　produced　5．12　million　cars（including　4．86　mil－
Iion　passenger　cars），　that　accounted　for　about　a　third　share　of　the　total
car　output　in　Europe．
　　For　several　decades，　the　automobile　industry　has　been　a　leading　sector
in　the　German　economy．　More　than　20　per　cent　of　domestic　value　added
stemmed　from　the　automobile　industry　and　related　sectors　at　the　early
1990s（Schamp，1995）．　The　automobile　industry　is　influential　with　the
domestic　employment．　According　to　data　of　German　Automobile　Indus－
try　Federation（VDA），1．1　million　employees　work　in　the　German　au－
tomobile　and　its　component　industries，　and　O．55　million　employees　work
in　their　material　industries　and　related　service　sectors（1992）．
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　　The　German　automobile　industry　is　the　greatest　exports　sector　in　the
domestic　industries．　In　l992，　the　German　automobile　producers　exported
2．73million　cars，　being　equal　to　54　per　cent　of　total　car　output．　At　the
same　time，　Germany　imported　1．83　million　cars，　accounting　for　32　per
cent　of　new－car　registration　in　this　year．　As　to　car　trades，　the　proportion
of　car　exports　to　total　car　output　in　Germany　was　as　high　as　it（45％）in
Japan，　though　the　higher　proportion　of　car　imports　in　Germany　made　a
contrast　with　very　low　proportion（3％）in　Japan．
　　The　German　automobile　industry　constitutes　of　two　different　types　in
passenger　car　producers．　First　type　is　producers　of　big　series　of　cars－
Volks　Wagen（VW），　Opel／GM，　Ford－，　manufacturing　compact　and　sub－
compact　cars．　Second　type　is　producers　of　small　series　of　cars－Mercedes
Benz（MB），　BMW，　Audi，　Porsche－，　manufacturing　mainly　upper　middle
class　of　cars．　These　differences　in　two　types　of　passenger　car　producers
have　become　ambiguous　in　the　Iast　decade．　With　the　shift　consumer
preferences　from　a　ve士ticality　segmentation　of　markets　to　a　horizontal
one，　both　types　of　manufacturers　have　increased　the　production　of　mid－
dle　class，　especially　downsizing　in　MB　and　BMW　is　remarkable　during　the
1980s（Schamp，1995）．
　　The　regional　distribution　of　the　central　plant　in　these　passenger　car
producers　has　an　effect　on　the　geography　of　automobile　industry　in　Ger－
many（Fig．1）．　The　central　plant　of　VW　is　located　in　Wolfsburg　near　Han－
nover，　Ford　in　K61n，　Opel　in　Rtisselsheim　near　Frankfurt　am　Main，　MB
in　Sinderfingen　near　Stuttgart，　Porsche　in　Stuttgart，　Audi　in　Ingolstad
near　MUnchen，　BMW　in　MUnchen，　Most　of　central　plants　and　main　in－
tegrated　plants　are　located　in　agglomeration　areas，　such　as　Ruhr　area，
Rhine－Main　area　around　Frankfurt　am　Main，　Stuttgart，　MUnchen．　The　lo－
cation　oftheir　central　plants　had　correlated　with　the　old　geographical　pat－
tern　of　component　supPliers　as　later　mention．
　　The　locational　pattern　as　a　whole　of　assembly　and　parts　plants　in　the　au－
tomobile　producers，　however，　characterized　by　spatial　decentralization　in
the　recent　year．　In　the　expansion　phase　of　the　1960s，　the　automobile
producers　in　Germany　had　faced　on　limits　of　their　production　capacities，
and　then　had　constructed　assembly　and　component　plants　in　the
greenfield．　Plants　in　ThUringen　and　Sachsen　in　the　former　GDR　were　in－
tegrated　b．y　VW　and　BMW，　or　were　constructed　in　the　greenfield　by　VW
and　Opel　after　unification．　Nowadays　the　automobile　producers　in　Ger－
many　are　not　only　large　multi－region　and－plant　corporations　but　also
multinational　corporations．　The　intra－firm　division　of　labour　among
domestic　plants，　therefore，　can　be　considered　as　part　of　international　divi一
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Fig．1　Regional　distribution　of　plants　in　automobile　producers（1993）
　　　　　Sources：　VDA（1994）
sion　of　labour　in　global　scale　as　well　as　European　one．　With　increasing
JIT－production　and－delivery　during　recent　decade，　the　changing　ge－
ography　of　automobile　industry　has　to　no　small　extent　an　influence　on　the
geography　of　automobile　component　industry　and　related　sectors　than　be－
fore．
2．丁血eGerman　au重omobile　component　industry
　　There　is　only　a　few　o缶cial　information　as　to　the　size　and　implications
ofthe　German　automobile　component　industry，　like　in　the　Japanese　case．
According　to　production　statistics　of　Federal　Statistical　Bureau，　being　in
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Fig．2　Automobile　supplier　in　the　EC　1989
　　　　　Source：　Boston　Consulting　Group　1990．
general　use　as　omcial　information，　the　German　automobile　component　in－
dustry　features　about　600且rms　and　310，000　employees（Fig．2）．　These
且gures　in　production　statistics，　however，　correspond　to　only　suppliers
producing　some　components　for　automobile　and　its　engines．　This　de丘ni－
tion　of　component　suppliers　are　considered　only　in　a　narrow　sense，　and
then　take　no　thought　of　such　many　suppliers　as　producing　tires，　batteries
and　electronics　parts　and　so　forth．　On　the　other　hand，　according　to　a　sur－
vey　of　Monopoly　commission（Monopolkommission，1977），　automobile
producers　in　Germany　had　business　relations　with　from　lO，000　to　25，000
component　supPlierS．
　　Global　restructuring　in　the　automobile　industry　gave　rise　to　a　debate
about　the　role　of　automobile　component　suppliers　in　Germany．　Automo－
bile　producers　attempted　to　rationalize　the　relati6nship　and　the　logistic
chain　between　they　and　component　suppliers　in　order　to　increase　the　inter一
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nal　and　external　flexibility　of　their　production　systems．　In　the　process　of
this　debate，　a　critical　question　was　the　true　facts　of　automobile　compo－
nent　suppliers，　for　there　were　no　statistics　on　them．　In　the　mid－1980s，　stu－
dies　on　the　role　of　automobile　component　suppliers　in　Germany　became
clear　the　actual　data　and　trends　of　this　sector（Commerzbanl（1987；Lin－
den＆RUssmann，1988；Doleschal，1989，1991，1992；MeiBner　u．a．，1994）．
According　to　the　original　survey　by　Doleschal（1991），　roughly　3，600　com－
ponent　supply　firms　in　West　Germany　produced　automobile　components
and　parts　which　put　together　directly　in　car　assembly　plants　and　had　ap－
proximately　780，000　employees　in　l　988（Table　l）．　As　to　the　actual　data　of
this　sector，　MeitSner　u．a．（1994）calculated　at　3．000　suppliers　and　750，000
employees　in　consideration　of　concentration　within　this　sector　and　of　in－
creasing　modular　sourcing　by　automobile　producers　in　recent　years．
　　The　German　automobile　component　supply　industry　has　as　long　histo－
ry　as　the　German　automobile　industry　and　has　formed　their　own　industri－
al　structure　and　organization．
　　In　contrast　of　the　Japanese　automobile　component　indUstry，　many
firms　in　the　German　component　industry　has　been　characterized　by　in－
dependence　legally　and　technically　from　the　automobile　industry．　Not
only　large　conglomerates（‘Konzern，）and　larger　component　supPliers，
Table　l　Automobile　component　industry　in　West　Germany（1988）
Industrial　groupsSUPPliers　（inrelaton　toEmployees（inrelation　to
automobiles） automobiles）
Meta1／iron　poducts2，356 （709） 299，013 （89，700）
Plastic　processings2，134 （960） 242，000 （108，900）
Textiles 1，652 （99） 222，426 （13，346）
Metal　formings 986 （601） 84，414 （51，500）
Automobile
components 433 （433） 260，699 （260，699）
Die　formings 276 （152） 36，739 （21，860）
Ferrous　castings 253 （109） 63，860 （27，500）
Nonferrous　castings239 （72） 31，432 （29，400）
Rubbers 264 （211） 98，607 （78，900）
Paints／paintings 204 （82） 17，000 （6，800）
Automotive
electriCal　alliances144 （144） 100，000 （100，000）
Batteries 25 （25） 11，406 （11，406）
Boardglasses 10 （6） 14，000 （4，600）
Total 8，976 （3，603） 1，484，596（784，611）
Souce：Doleschal（1991）
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possessing　their　own　R＆Ddepartments　and　internationalizing　their
productions，　but　also　small　and　medium　sized　suppliers　have　possessed
considerable　autonomy　in　ownership．
　　Like　other　industries，　the　German　automobile　component　industry　is
highly　concentrated　in　relation　to　turnover　and　employment．　The　Iargest
25suppliers　account　for　approximately　60　per　cent　of　all　turnover　in　the
component　industry，　the　largest　100　suppliers　about　84　per　cent（MeiBner
u．a．，1994）．　The　largest　150　suppliers　account　for　approximately　75　per
cent　of　all　employment　in　the　component　industry（Doleschal，1991）．
　　On　the　other　hand，　component　suppliers　pyramid　in　Germany　features
amore　balanced　proportion　of　large，　medium　and　small　sized且rms，
which　adequately　ful且ll　complimentary　functions　each　other　within　the
vertically　and　hierarchically　structured　supply　industry（Doleschal，1992）．
It　is　said　to　that　frequently　most　of　these　medium－sized　firms　are
‘‘垂窒盾р浮モ?窒刀@according　to　the　blueprints”without　considerable　potential　in
R＆D．In　contrast　to　this，　component　suppliers　pyramid　in　the　other　EU
countries　often　lack　supply且rms　of　the　medium－sized　group．
　　The　geographical　pattern　of　component　suppliers　is　characterized　by
two　spatial　trends；hrst，　some　regional　clusters　of　specialized　suppliers，
and　second，　spatial　decentralization　into　greenfield，　especially　in　southern
Germany（Fig．3）．　Some　regional　clusters　emerge　in　Ruhr　area　in
Nordrhein－Westfalen，　in　Stuttgart　region　in　Barden－W廿rttemberg　and　in
the　Rhine－Main　area　around　Frankfurt　am　Main．　Ruhr　area　is　the　largest
and　historical　evolved　regional　cluster　of　specialized　suppliers　in　Germa－
ny．　According　to　the　original　survey　by　Doleschal（1991），　a　number　of
suppliers　in　this　area　was　1，169　firms，　accounting　for　approximately　a
third　share　of　German　component　suppliers　in　1988．　This　area　are　distin－
guished　by　specialized　metal　and　non－metal　processing　suppliers，　which
emerged　from　traditional　metalworking　industries．　The　increasing　ten－
dency　for　spatial　decentralization，　however，　has　decreased　the　historical
evolved　regional　cluster　in　this　area　during　the　recent　decade．　Addition　tQ
that，　changes　in　the　material　contents　of　automobile，　that　is，　decreasing
trends　ofmetal　working　and　processing　parts，　also　have　brought　about　the
decline　of　small　and　medium　sized　suppliers　in　this　area．
　　Stuttgart　region　is　a　second　regional　cluster，　being　distinguished　by
metal　processing　suppliers　as　well　as　electrical　suppliers．　A　number　of　sup－
pliers　in　this　region　was　848且rms，　accounting　for　approximately　a　forth
share　of　German　component　suppliers　in　1988（Doleschal，1991）．　Both　the
spatial　decentralization　and　expanding　trends　of　electrical　parts　in　au－
tomobile　has　increased　a　number　of　suppliers　in　Barden－WUrttemberg，　in一
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cluding　Stuttgart　region，　particularly　supPliers　of　electrical　and　electronic
apPliances．　Following　to　these　regional　clusters，　a　smaller　regional　cluster
emerges　in　the　Rhine－Main　area　around　Frankfurt　am　Main，　where　is　dis－
tinguished　by　instruments　and　the　related　parts．
　　In　regard　with　spatial　decentralization，　it　must　be　stressed　that　some　fac－
tors　have　complexly　an　effect　on　new　Iocational　dynamics　of　suppliers．
Some　suppliers，　producing　low－tech　labour　intensive　components，　have
shifted　their　plants　from　agglomeration　areas　towards　rural　areas　charac－
terized　by　lower　wages．　Some　suppliers，　facing　on　limits　of　their　existing
capacities，　have　relocated　their　new　plants　on　rural　areas，　like　automobile
producers　had　located　their　new　assembly　and　parts　plants　in　the
greenfield　in　the　expansion　phase　of　the　1960s．　During　recent　decade，　an
increasing　tendency　for　JIT－production　and－delivery　have　prompted　some
suppliers　to　locate　their　JIT－plants　near　the　assembly　plants，　bringing
about　more　spatial　decentralization　of　suppliers．　Rural　areas　in　Bayern　as
well　as　Baden－WUrttemberg，　for　example，　gained　from　spatial　decentrali－
zation．　In　contrast　to　the　decline　of　small　and　medium　sized　suppliers　in
Nordrhein－Westfalen，　the　automobile　component　industry　in　Bayern
have　rapidly　grown　during　two　decades（Doleschal，1991）．
III　Responses　to　the‘1ean　production　system（LPS），　in　t血e
　　　　German　aUtOmObile　indUStry
1・Global　restructuring　of　t血e　world　automobile　industry
　　By　the　early　1970s，　the　three　major　regions　of　the　automobile　industry－
i．e．　full－size　cars　in　North　America，　compact　and　sub－compact　cars　in
Western　Europe　and　sub－compact　cars　in　Japan－shared　production　and
marketing　systems　with　each　other．　New　aspects　beginning　in　l　973　in　the
field　of　manufacturing　began　to　change　traditional　structures　within　the
automobile　industry．　As　to　new　aspects，　markets　not　only　became　more．
volatile，　but　also　went　through　a　phase　of　substantial　production
changes．　These　changes　were丘rst　apparent　in　the　United　States（US）mar－
keting　regions，　which　have　been　the　largest　and　most　complex　in　the　indus－
trial　world．　The　US　markets　rapidly　shifted　from　full　size　cars　to　compact
or　sub－compact　cars　in　the　mid－1970s，　creating　a“downsizing”of　the　au－
tomobile　markets．
　　Within　this　short　period　of　time，　the“Big　Three”manufacturers，　as
well　as　European　automobile　mallufacturers，　were　not　able　to　react
quickly　rapid　changes　taking　place　in　the　world　automobile　markets．
It　was　only　Japanese　automobiles　that　increased　the　market　share　in　the
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US　car。imports　in　the　l　970s（Fig．4）．　These　changes　in　production　and
sales　markets　led　to　a　breakdown　of　the　automobile　industry，straditional
structures，　which　resulted　in　the　formation　of　a　globally　integrated　mar－
ket．
　　The　process　has　not　only　intensified　competition　among　automobile
manufacturers　in　passenger－car　markets，　but　also　led　the　competition　to　a
new　dimension．　The　continuous　increase　of　Japanese　automobile　exports
in　global　markets　has　changed　the　competitive　environment　of　the　world
automobile　industries．　Flexible　Japanese　production　systems　have　had　a
critical　impact　on　automobile　industries　in　Western　industrial　countries，
intensifying　competition　for　flexible　production　systems．
　　In　the　1980s　automobile　manufacturers　in　the　US　and　EU　became　very
13
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interested　in　Japanese　production　systems，　and　gradually　introduced
these　systems　int6　their　own　production　processes．　Fordism　production
systems，　having　so　far　been　dominant　in　the　world　automobile　produc－
tion，　began　to　less　dominant　in　the　automobile　production　processes　as
the　competition　intensified　and　consumer　power　grew．　The　most　im－
portant　factors　of　intensified　competition　are　the　flexible　aspects　of　the
Japanese　production　process；R＆D，　manufacturing，　distribution　and
sales．　All　firms　in　the　industry　have，　then，　been　subject　to　intense　competi－
tion　for且exible　production　systems　as　well　as　for　shares　in　the　car　mar－
kets．
2．The　German　automobile　industry　in　global　restruc加ring
　　The　German　automobile　manufacturers　were　also　no　exception　to
global　restructuring　in　the　world　automobile　industry，　having　been　sub－
ject　to　intense　competition　for　flexible　production．　Especially，　the　Ger－
man　manufacturers　producing　compact　and　sub－compact　cars　had　gained
abitter　experience．　VW，　for　example，　was　the　greatest　exporter　of　sub－
compact　cars　to　the　North　American　car　markets　in　the　early　l970s，
though　VW　had　rapidly　reduced　her　shares　in　the　same　car　markets　by　in－
crease　of　Japanese　automobile　exports　during　decade　of　the　1970s．　VW　lo－
cated　her　transplant　in　the　US　in　l978　in　order　to　substitute　her　car　ex－
ports　and　to　recover　her　reducing　share　in　the　above　car　markets，　but
without　much　success．　As　a　result，　VW　had　no　choice　but　to　withdraw　her
transplant　from　the　US　in　1988．
　　In　the　1980s　German　automobile　producers　faced　the　rapid　increase　of
Japanese　car　exports　in　the　European　car　markets，　where　have　been　the
largest　export　markets　for　the　German　manufacturers．　The　EU　member
states　other　than　Germany　have　been　more　sensitive　to　the　rapid　increase
of　Japanese　passengeg　automobile　exports　into　the　EU　markets　than　Euro－
pean　countries　without　the　EU　members　that　have　also　permitted　the　free
import　of　Japanese　cars．　The　EU　taxes　on　automol）ile　imports　from　other
world　regions　are　higher，　in　order　to　protest　the　intra－EU　automobile　in－
dustry．　Addition　to　that，　the　EU　member　states　with　their　own　national
automobile　industries，　had且rmly　restricted　passenger－car　imports　from
Japan　until　1992．　Only　West　German　organizations，　however，　seemed　to
permit　the　relatively　free　import　of　Japanese　cars．
　　Throughout　the　1980s　Japanese　cars’share　in　the　German　automobile
markets　rapidly　increased．　The　import－cars，　share　accounted　for　only　ap－
proximately　15　percent　of　the　German　automobile　markets　in　the　early
1980s，　The　German　car－markets　were　then　called“quasi－open　markets”
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of　automobile．　However，　the童mport－cars，　share　had　increased　to　32　per－
cent　in　1991，especially　rapid　increase　of　Japanese　cars　had　been　remarka－
ble（Fig．5）．　The　German　automobile　producers，　especia11y　producers　of
compact　and　sub－compact　cars，　felt　fear　that　they　may　again　have　the
same　experience　in　the　European　automobile　markets　as　they　had　in　the
US　car－markets　in　the’1970s．
　　Addition　to　global　restructuring　with　the　rapid　increase　of　Japanese
cars，　in　the　case　of　the　German　automobile　industries，　there　was　critical
problems　that　made重heir　competitiveness　weak；the　delay　of　countermeas－
ures　to　cope　with　maintaining　their　competitiveness，　and　the　relatively
rigid　social　conditions　which　prevent　automobile　producers　from　improv－
ing　it．　European　automobile　producers，　including　German　ones，　were　bad－
ly　behind　with　restructuring　their　own　operations　in　order　to　cope　with　in－
creasing　economic　pressures　by　Japanese　manufacturers，　though　they
quickly　started　in　protectionist　reactions．　German　Automobile　Federa－
tion（VDA）has　made　the　point　that　the　relatively　rigid　social　conditions
prevent　the　German　automobile　industry　from　improving　its　competitive－
ness（Table　2，　VDA，1993b）．　The　labour　costs　and　fringebenefits　in　Ger－
many　are　the　highest　level　in　the　countries　with　their　own　nationaI
automobile　industries　on　the　one　hand，　working　hours　per　annum　in　Ger－
many　are　very　short　on　the　other　hand．　It　is　notable　that　corresponding　in－
dices　of　Japan，　the　US　and　UK　contrast　them　of　Germany．
　　By　contrast，　the　Big　Three　manufacturers　quickly　started　in　restructur一
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Table　2　1ndecies　as　regard◎f　working　conditions　by　countries（1992）
Labour　Costs　　（Fringe一Wage　CostsWorking　hours
per　a　working　　benents，per　a　valuein　1991
hour（DM）　　　　DM） added（％）
Germany 47．04　　　　　　　（19．77） 70 1，483
Sweden 46．5　　　　　　　　（20．66） ? 1，388
Belgum 37．7　　　　　　　　（17．97） 56 1，512　　、・
US 33．95　　　　　　　　（9．7） 51 2，022
Japan 33．2　　　　　　　　　（5．99） 41 2，181
Netherlands31．17　　　　　　　（13．85） 74， 1，715
Italy 31．15　　　　　　　（16．47） 55 1，409
Spain 30．53　　　　　　　（12．18） 55 1，654
France 27．17　　　　　　　（12．22） 48 1，608
UK 26．16　　　　　　　（7．95） 65 1，830
Source：VDA（1993b）
ing　their　own　operations　in　order　to　cope　with　the　rapid　increase　of
Japanese　cars．　At　the　same　time，　they　have　persistently　negotiated　with
the　trade　union　about　traditional　labour　practices，　and　have　gained　from
the　trade　union　many　compromises　that　reduce　the　existing　Iabour　condi－
tions．　Reduction　of　social　welfare　expenses　in　policies　of　President　Rea－
gan　was　also　favorable　for　restructuring　strategies　of　the　Big　Three．　These
restructuring　movements　result　in　the　contrast　of　indices　between　the　US
and　European　countries，　especially　Germany．
3．Responses　to　global　restructu血9　in　German　automobile　producers
　　In　the　face　of　global　restructuring　in　the　world　automobile　industries，
the　German　automobile　corporations　have　so　far　taken　different　kinds　of
strategies　to　maintain　their　competitiveness　in　the　two　phases；the　decade
from　1973　to　the　early　1980s　and　the　one　from　the　mid－1980s　to　the　mid－
1990s．
Adjustment　strategies
　　During　the　decade　from　to　1973　to　the　early　1980s，　the　German　automo－
bile　producers　had　to　take　adjustment　strategies　in　order　to　cope　with　the
largest　crisis　after　the　Second　World　war　as　well　as　the　global　restructur－
ing．　Adjustment　strategies　led　to　the　restructuring　of　production　in　two
ways．　First，　automobile　producers　reduced　drastically　their　workforces　at
existing　Plants．　VW，　for　example，　took　actively　adjustment　policies，
reducing　its　workforces　between　1973　and　1975　by　26　per　cent．　In　this
process，　it　was　important　that　the　most　of　automobile　producers　negotiat一
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ed　the　shift　of　employment　policy　from“hire　and　fire”till　that　time　to　the
adjusting　workforces　in　order　to　react　quickly　to　changing　productions，
rather　than　gaining　the　more　pro血t　by　the　reduction　of　workforces
（Tokunaga　ed．，1985）．　On　the　other　hand，　the　trade　union　IG　Metal
negotiated　an　increase　of　labour　qualification．
　　Second，　automobile　producers　in　Germany　improved　their　production
equipments　in　the　Iate　1970s．　The　process　of　modernizing　production　eq－
uipment　was　characterized　by　large　investing　in　computer　supported
machinery．　Most　of　automobile　producers　gained　the　technological　capac－
ity　in　operating　computer　supported　machinery　by　integrating　software
department　or　taking　over　software　firms．　This　modernization　process　en－
abled　automobile　producers　to　reduce　further　their　workforces．
　　These　adjustment　policies，　however，　led　to　the　rigid　production
methods，　for　the　policies　ware　based　on　Fordism　production　systems．　The
rigid　production　methods　enabled　automobile　producers　to　cope　with　ex－
panding　the　volume　of　car　production，　but　not　to　response　quickly　the
diversification　of　car　markets　in　the　1　980s．　In　addition　to　that，　the　produc－
tion　methods，　particularly　production　methods　for　compact　and　sub－com－
pact　cars，　had　to　be　confronted　by　the　Japanese　production　systems　in　the
more　intensified　competition　for　production　costs．　While　VW，　for　exam－
ple，　had　shifted　the　kinds　of　production　cars　from“Bectle　monoculture”
till　the　1960s　to　the　more　full　line　in　order　to　response　diversifying　prefer－
ence　of　consumers，　the　moderllizing　strategy　in　car　production　was　not
suitable　to　the　efficient　production　ofvarious　cars．　In　the　face　of　infiexibil－
ity　of　the　production　systems，　automobile　producers　in　Germany，　then，
had　to　look　for　alternative　strategies　in　the　early　l980s．
Inte『nationalization
　　The　automobile　producers　in　Germany　chose　two　different　strategies　in
the　mid－1980s，　in　order　to　response　quickly　more　diversifying　markets
and　to　maintain　their　competitiveness．　First，　strategy　of　internationaliz－
ing　Production　aimed　at　increasing　flexibility　of　location　through　con－
structing　a　intra－firm　division　of　labour　among　European　branch　plants
and　locating　their　plants　on　areas　with　growing　car　markets．　Second，
strategy　of　increasing　flexibility　aimed　to　make　optima　all　logistics　and　ev－
ery　stage　of　value　added　chain．　In　that　sense，　it　is　proper　to　consider　that
both　strategies　were　not　separate　ones，　but　aimed　to　increase　flexibility　of
production　systems　in　the　two　ways．
　　The　internationalization　strategy，　as　above－mentioned，　had　two　aims，
which　developed　in　the　different　regions；within　the　Europe　and　in　the
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regions　other　than　the　Europe．　VW，　for　instance，　has　actively　inter－
nationalized　her　production　facilities　in　the　global　scale　since　the　mid－
1980s（Gaebe，1991，1994；Matsuhashi，1994）．　Especially，　the　Europeaniz－
ing　Production　is　a　core　of　the　internationalizing　strategy　in　this　period．
VW　took　over　the　Spanish　automobile　producer　SEAT　in　1984．　VW　con－
structed　new　assembly　plant　in　Martorell　in　addition　to　e）xisting　plants　in
Varcelona　and　Pamplona，　keeping　SEAT　as　a　separate　assembler　of　small
cars（Polo）．　In　1990，　VW　took　over　the　Czech　automobile　producer　Sko－
da　in　order　to　penetrate　the　east　European　car　markets，　and　integrated　ver－
tically　the　Czech　automobile　parts　producer　BAZ　to　produce　automobile
components　for　Skoda　and　to　assemble　cars．　After　unification，　VW　active－
ly　expanded　her　production　capacities　in　the　former　GDR；reorganized
into　the　former，　vertically　integrated　combines　of　automobile　manufactur－
ing　and　constructed　a　new　lean　assembly　plant　in　Mosel　near　Chemnitz．
VW　therefore　created　a　polished　intra－firm　division　of　labour　among　Eu－
ropean　branch　plants；basically，　producing　mainly　sub－compact，　less　ex－
pensive　cars　in　the　European　fringe，　producing　of　larger，　more　expensive
cars　in　domestic　production　site．　The　Europearnizing　production　in　VW
bears　resemblance　to　the　strategy　that　Ford　and　Opel／GM　had　already
taken　since　the　expansion　phase　in　the　l960s（as　to　the　case　of　Ford，　see
Dicken，1992）．
　　At　the　same　time，　VW　has　internationalized　and／or　reorganized　her
production　facilities　in　the　regions　other　than　the　Europe（Gaebe，1991；
Matsuhashi，1994）．　First　of　all，　VW　reorganized　the　production　facilities
in　the　Laten　America．　In　1987，　VW　with　Ford　established　the　joint　ven－
ture　Autolantina　in　Brazil，　integrating　the　two　existing　subsidiaries　in
Brazil　and　Argentine　under　the　joint　venture．　The　project　aimed　to
recover　low　profitability　of　operations　in　the　Laten　America　and　to　inten－
sify　the　competitiveness．　In　Mexico，　VW　expanded　the　production　facili－
ties，　keeping　the　Mexican　plant　as　export　base　to　the　US　car　markets．　In
the　same　period，　VW　started　to　assemble　cars　in　China；the　Shanghai
plant　in　1985　and　producing　cars　under　license　in　the　joint　venture　in
Changchun．　These　projects　in　China　aim　at　keeping　her　shares　in　the
Chinese　car　markets　that　rapid　expansion　in　the　near　future　is　expected，
before　it　is　too　late．　The　strategy　of　internationalizing　Production　in　the
regions　other　than　the　Europe，　therefore，　was　different　from　one　within
the　Europe．
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Flexibi量ization
　　Second　strategy　of　increasing　flexibility　was　a　de　facto　reaction　to　com－
petition　among　the　production　systems，　that　is，　lean　production　system
（Womack　et　al．，1990），　which　was　an　critical　issue　in　the　global　restructur－
ing　of　the　world　automobile　industry，　even　though　MIT　report　was　pub－
1ished　in　1990，　using　first　term　LPS　as　strategic　production　systems．
　　The　German　automobile　producers　were　urged　to　improve　the　shrink－
ing　return　on　investment，　which　in　turn　was　a　consequence　of中e　rising　in－
vestment　expenditure　during　the　l970s　that　led　to　rigid　production　sys－
tems．　One　strategy　to　improve　the　return　on　investment　was　to　restructure
all　stages　of　production’in　the　broad　sense　so　that　long　idle　times　are
avoided．　In　other　word，　increasing　flexibility　was　to　optimize　both　every
stage　itself　from　R＆Dto　selling　of　cars　as　well　as　production　and　all　logis－
tics　of　value　added　chain　as　a　whole．　It，　therefore，　was　important　for
automobile　producers　in　Germany　to　increase　not　only　internal　fiexibility
within　assemblers，　but　also　external　flexibility　in　the　relationship　between
assemblers　and　extra一且rms　such　as　suppliers　of　components，　materials
and　related　services（Bertram　and　Schamp，1989；Gaebe，1991，1993；
Schamp，1995）．
　　llnternal血exibilityl　Internal　flexibility　is　to　develop　and　produce　flexi－
bly　smaller　batches　with　more　variants　by　means　of　necessary　and　mini－
mum　capacity　in　order　to　respond　more　quickly　to　changing　car　markets．
So　as　to　increase　internal　flexibility，　automobile　producers　in　Germany
carried　out　the　rationalization　of　production　and　labour　processes　in　the
one　hand，　reorganized　all　logistics　of　value　added　chain　within　the且rm　in
the　other　hand．　Introduction　of　LPS　or　Japanese　production　systems　was
akey　to　the　former　rationalization．　Automobile　producers　have　actively
invested　a　new且exible　machinery　such　as　CAD　and　CAM，　and　have　grad－
ually　introduced　LPS　in　relation　with　production　facilities．　This　led　to
reduce　development　time　as　well　as　production　lead　time．　As　to　labour
processes，　however，　automobile　producers　are　not　always　progressing　in
the　introduction　of　LPS　in　their　existing　assembly　plants．“Team　con－
cept”in　the　labour　agreement　at　existing　plants　indeed　was　not　in－
troduced　until　the　early　1990s．
　　As　to　the　later　reorganization　of　logistics，　automobile　producers　aimed
to　optimize　logistics　of　materials　and　components　and　to　reduce　stocks　in
the　production　in　smaller　batches　with　more　variants．　Much　progress　has
so　far　made　with　both　optimization　of　logistics　and　reduction　of　stocks．
As　a　result，　this　speeded　up　a　successive　reduction　of　in－house　production
19
52 Koji　MATsuHAsHI
??
30
　　　／°＼
／／　　＼＼ Daimler　Benz
　　　、、／
1970
　　　／
．プ4－〆’
1975
＼
　＼
VW＼．
1978　1980
?
198586
Fig．6　Changing　proportion　of　in－house　production
　　　　　Source：Bertram　and　Schamp（1989）
　　　　　Original　source：Handelsblatt　Nr．75，　Apri119，1988
at　the血nal　assembly　plants（Fig．6）．　It　was　the　case　in　point　that　BMW
quickly　persisted　a　new　production　concept　in　order　to　increase　her　mar－
ket　shares，　reorganizing　the　intra一且rm　division　of　labour　and　logistics
among　plants（Bertram　and　Schamp，1989）．
　　［External　fleXibility］　It　was　essential　for　automobile　producers　to　in－
crease　external　fiexibility　in　order　to　be　complete　the　reorganization’of
Iogistics．　Internal　flexibility　enabled　assemblers　to　reduce　the　in－house
production　at　their　plants　on　the　one　hand，　and　to　produce　smaller　batch－
es　with　more　variants　on　the　other　hand．　This　meant　the　greater　verticaI
disintegration　by　out－sourcing　as　well　as　the　increasing　number　of　differ－
ent　parts　and　components．　It，　therefore，　was　critical　for　assemblers　to　in－
tensify　external　flexibility，　that　is，　to　manage　the　purchase　of　parts，　com－
ponents　and　related　services．
　　By　mean　of　extensive　computer－aided　evaluation，　selection　and　con－
trol，　automobile　producers　proceeded　to　manage　and　optimize　every
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stage　in　the　supPly　of　parts　and　components，　reorganizing　the　relation－
ship　between　assemblers　and　component　suppliers．　Changing　out－sourc－
ing　policies　of　automol）ile　producers　led　to　the　introduction　of　new
methods　such　a　segmentation　of　purchasing　and　material　management，
module　sourcing，　JIT－production　and－delivery　and　so　forth．　Much
progress　has　so　far　made　with　increasing　external　flexibility，　rather　than　in－
ternal　flexibility．　New　methods　in　out－sourcing　policies　of　assemlers　have
had　important　and　various　effects　on　the　German　automobile　component
supply　industry．　Different　responses　of　component　suppliers　on　changing
out－sourcing　policies　determine　the　recent　organizational　and　spatial　res－
tructuring　in　the　German　automobile　component　industry．
IVTlle　locational　adjustments　to　JIT－production
1．Out・sourcing　policies　in　assemblers　and　the　German　automobiIe　com・
　　　ponent　industry
　　As　to　responses　to　LPS，　it　is　important　to　distinguish　the　two　phases；
血rst，　strategic　reactions　to　create　their　own　LPS　in　component　supPliers，
and　second，　responses　to　LPS－oriented　strategies　of　automobile
producers．　The　German　autorhobile　component　industry，　as　above　men－
tioned，　is　composed　of　very　different　sized　firms　and　of　various　suppliers．
Some　component　suppliers　themselves　have　taken　LPS－oriented　strategies
in　order　to　cope　with　the　intensified　competition　among　the　world　compo－
nent　industry　as　well　as　with　strategy　of　external且exibility　in　automobile
producers．
　　It　is，　however，　LPS－oriented　strategies　of　automobile　producers　that
have　had　an　important　effect　on　productions，　logistics　and　locations　in
component　suppliers　during　the　recent　decade．　Strategies　to　create　their
own　LPS　in　component　suppliers，　with　a　few　exception　of　such　larger
companies　as　Bosch，　Siemens　and　Mannesman，　more　or　less　reacted　to
LPS－oriented　strategies　ofautomobile　producers　as　we11　as　with　global　res－
tructuring　within　the　component　industry
　　Strategy　of　increasing　fiexibility，　especially　external　fiexibility，　in　au－
tomobile　producers　made　a　demand　on　component　suppliers　for　much
modifications　in　logistics　of　materials　and　work　organization，　reorganiz－
ing　the　relationship　between　assembler　and　component　suppliers．　In
regard　to　external　flexibility，　it　must　be　stressed　that　new　methods　in－
troduced　by　changing　out－sourcing　policies　of　assemblers　have　had　im－
portant　and　various　effects　on　the　German　automobile　component　supply
industry．
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Segmentation　of　purchasing　management
　　First　of　all，　out－sourcing　policies　of　automobile　producers　gradually
led　to　a　segmentation　of　purchasing　management．　Automobile　producers
classified　components　into　some　groups　in　regard　to　such　their　properties
as　volume，　value　and　variability　and　so　forth；global　sourcing，　nationaI
sourcing　and　local　sourcing，　or　multiple　sourcing，　double　sourcing，　single
sourcing．　Automobile　producers，　for　example，　purchase　globally　stan－
dardized　and　cheaper　parts（global　or　European　sourcing）．　In　the　many
cases，　these　parts　correspond　with　a　multiple　sourcing．　Domestic　smaller
suppliers　which　exclusively　produced　these　parts　without　originally　techni－
cal　knowledge　and　decentralized　spatially　toward　rural　areas　to　seek　for
cheaper　wages，　faced　the　more　intensified　price　competition，　being　forced
to　discontinue　the　production　of　automobile　parts　or　to　reduce　a　lower　po－
sition　such　as　second　or　third　tired　subcontractors．　This　is　a　reason　that
component　industries　in　new“district”，　being　formed　by　spatial　decen－
tralization　of　component　suppliers，　have　shown　uneven　development．
　　On　the　other　hand，　automobile　producers　purchase　components　with
high　value，　large　volume　and　high　variability　in　the　national　or　local
scale．　These　components　correspond　with　a　double　or　single　sourcing．　Es－
pecially，　the　adoption　of　single　sourcing，　going　along　with　modular　sourc－
ing　and　JIT－production　as　later　mention，　was　an　epoch－making　change　of
the’purchasing　management　in　automobile　producers　in　Germany，　which
purchased　traditionally　same　components　by　the　way　of　double　or　multi－
ple　sourcing　from　the　view　of　prices　and　safety．　This　method　enabled　au－
tomobile　producers　to　reduce　component　suppliers；for　example，　Europe－
an　division　of　Ford　reduced　their　component　suppliers　from　2，100　to
l，000in　the　late　1980s（Dolescha1，1989）．　This　method　also　is　the　selective
one　of　component　suppliers　by　automobile　producers，　intensifying　compe－
tition　among　component　supPliers　in　relation　with　prices，　quality　as　well
as　strict　delivery．
Modular　sourcing
　　Second，　modular　sourcing　was　a　key　factor　in　external且exibility　of　au－
tomobile　producers．　Modular　sourcing　policy　required　component　suppli－
ers　not　only　to　handling　and　processing　one　or　two　materials，　which　tradi－
tional　suppliers　exclusively　worked，　but　also　to　pre－assembling　several
materials　and　parts．　Most　of　this　pre－assembly，　for　instance，　assembling
of　seats　and　door　linings，　had　so　far　been　a　stage　of　in－house　productions
at　plants　of　automobile　producers．　Modular　sourcing　is　to　outsource　the　a
stage　of　production　from　suppliers　by　the　way　of　single　sourcing．　Such
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血rms，　taking　charge　of　pre－assembling　several　materials　and　parts，　are
now　called“system　suppliers”．Other　firms　provide　their　processing　sever－
al　materials　and　parts　to　system　suppliers．　This　led　to　the　drastic　reduc－
tion　of　direct　component　suppliers　for　automobile　producers，　on　the
other　hand，　to　the　more　intensification　of　competition　among　suppliers．
In　addition　to　that，　modular　components　became　new　markets　for　system
suppliers．　Newcomers　competed　each　other　with　entering　the　new　mar－
kets　of　system　components．　As　a　result　of　competition，　some　component
firms，　being　system　suppliers，　remained　the　first　tired　supplier　segment，
though　others　were　forced　to　reduce　a　lower　position　such　as　second　or
third　tired　supplier　segments．　　　　　　　　　　　　　　、
　　At　the　same　time，　modular　sourcing　policy　made　a　demand　system
suppliers　for　controlling　the　logistical　process　of　their　own　suppliers　and
subcontractors．　This　led　to　the　more　hierarchical　structure　of　component
supplier　pyramid　than　before．　As　system　suppliers　synchronized　their
production　with　automobile　production　by　mean　of　JIT　as　next　mention，
not　only　their　productions　and　logistics　but　also　productions　of　their　own
suppliers　and　subcontractors　were　more　exclusively　oriented　towards
their　customers，　automobile　producers．
JIT。production　and・delivery
　　Third，　it　was　the　adoption　of　JIT　in　automobile　producers　that　inten－
sified　the　synchronized　productions　and　logistics　in　component　suppliers
with　automobile　assembly，　apart　from　a　segmentation　of　purchasing．
JIT－production　and－delivery　in　strategy　of　increasing　external　flexibility
have　had　important　and　various　e舐∋cts　on　productions　and　logistics　as　a
whole　of　component　supPliers．
　　JIT　was　an　ambiguous　term　in　the　early　days．　As　to　the　adoption　of
JIT，　automobile　producers　in　Germany　studied　lessons　from　Japan　as
well　as　the　US，　investigating　implications，　prerequisites　and　limits　of　JIT．
They　distinguished　components　in　regard　to　relationships　between　price
and　production　volume（ABC　Analysis）and　to　changing　demand　for　mod－
ules（XYZ　Analysis），　like　the　case　of　segmentation　of　purchasing　manage－
ment．　These　analyses　made　clear　prerequisites　for　JIT－production　and－
delivery；JIT　are　mainly　adopted　to　components　and　system　components
with　large　volume，　high　value，　high　valiability　and　changeful　demand　for
module（Doleschal，1991）．
　　Automobile　producers　in　Germany　establish　the　their　own　standard　of
components　classification　according　to　these　analyses．　Table　3　is　an　exam－
ple，　including　the　essential　factors　of　JIT；stock　reduction，　delivery　inter一
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vals　and　location．　Components　are　classified　into負ve　groups，　requiring
component　suppliers　to　delivery　at　different　intervals，　to　hold　safety　stock
and　to　locate　their　plants　at　different　scales．　According　to　this，　automo－
bile　producers　in　Germany　aimed　to　adopt　selectively　JIT　from　the　early
days．　Especially，　the　adoption　of　JIT　have　had　a　greater　effect　on　some
system　suppliers　which　produce　A－or　B－components，　like　policies　of　sin－
gle　sourcing　and　modular　sourcing．　JIT，且rst，　intensified　the　competition
between　system　suppliers．　Creation　of　JIT－plants　as　next　mention，　is　the
case　in　point．　The　intensi丘ed　competition　in　this　supply　tired　segment，　in
turn，　affected　the　other　lower　tired　suppliers，　for　they　were　now　under　the
system　supPliers．
　　As　to　this　table，　it　should　not　overlook　that　automobile　producer　as
well　as　component　suppliers　considered　mainly　JIT　as　a　problem　of　trans－
port　logistics．　Many　component　suppliers　consider　JIT　as　a　problem　of
delivery，　indeed　putting　transporters　and　warehouses　in　charge　of　JIT－
delivery．　Synchronized　production，　however，　is　a　key　factor　in　concept　of
JIT，　so　it　is　critical　for　suppliers　to　reorganize　their　production　systems．　As
to　restructuring　of　work　organization，　component　suppliers　are　not　a1－
ways　progressing　in　the　adoption　of　LPS　and　JIT　within　their　existing
Table　3　Differernt　delivery　by　the　kind　of　componets　and　location　of　suppliers
Delivery ClassificationA umber Locations
of of of
intervalS componentssupplier suppliers
monthly standerdized many inde且nite，
components worldwide
weekly B－and　C一 many inde血nite，
components worldwide
daily A．and　B一 1－2 the　EU，
components， nationalwide，
distributers， striCt　lOgistics
　　　　o??狽?窒P0US
hourly A－and　B一 1－2 ・1n　areas　near　cuStOmers，
components， within　100－200　km
bumpers，　fuel from　assembly　plants
tanks，　door
liningS
synchronizedA－components， 1 within　4　hours　or　50　km
delivery seats from　assembly　plants
Source：Bertram　and　Schamp（1989）
Original　source：Freyend，　Ch．（1988）．
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Plants，1ike　in　the　case　of　internal　f】exibility　of　automobile　producers．
From　this　reason，　component　suppliers　in　Germany　have　only　developed
fully　their　LPS－oriented　strategies　only　in　new　Iean　and　rationalized
plants．　In　this　sense，　JIT－plants　hold　the　key　to　JIT－production　and－deliv－
e「y．
2．JIT・pJants：a　loca重ional　adjllstment　to　JIT
　　Locations　of　plants　in　suppliers　were　a　key　factor　in　an　adoption　of
JIT－production　from　the　early　days．　While　JIT　was　an　ambiguous　term　in
that　day，　automobile　producers　aimed　not　only　to　reduce　stock　but　also
to　synchronize　delivery　of　components　with　their　own　production。　In　ad－
dition　to　that，　an　adoption　of　JIT　was　put　into　practice　together　with　the
other　policies，　out－sourcing　and　modular　sourcing．　Many　system　compo－
nents，　increasing　the　markets　through　modular　sourcing　policy，　were　a
part　of　in－house　productions　at加al　assembly　plants，　and　then　necessitat－
ed　JIT－delivery．　In　order　to　realize　these　aims，　it　was　important　for　assem－
blers　to　locate　plants　of　system　suppliers　near　their　assemble　plants．
　　It　is　said　that　an　first　adoption　of　JIT　in　Germany　was　seat　assemble
（Doleschal，1989）．　Keiper－Recaro　constructed　a　new　seat　plant　in　Bremen
in　l983，　starting　to　assemble　seats　in　order　to　response　JIT－delivery　to
near　MB，s　plant，　and　later，　to　VW，s　plant　in　Emden．　This　neW　plant　was
also　the且rst　case　of“satellite　plants”（Morris，1990）．　As　automobile
producers　increased　out－sourcing　of　seat　assemble，　JIT－production　and－
delivery　of　seats　have　become　popular　in　the　other　assembly　plants；for　in－
stance，　Naue　to　opel　in　Bochum，　Schmitz　to　BMW’s　plant　in　Regensburg，
RHW　to　BMW，s　plant　in　MUnchen，　Keiper－Recaro　to　Audi，s　plant　in
Igolstadt　and　Neckersulm，　Naue　to　VW，s　plant　in　Mosel．
　　With　enlarging　of　JIT　as　well　as　increasing　of　out－sourcing　and　modu－
lar　sourcing，　as　above－said，　JIT－delivery　and　assembly　in　satellite　plants
were　also　adopted　to　system　components　other　than　seats．　A　example　of
regional　distribution　of　these　JIT－plants　are　shown　by　Fig．7．　In　this
figure，　it　seems　that　concept　of　JIT－production　and－delivery　is　considered
only　in　the　strict　sense．　It　appears　fewer　than　JIT－plants　in　the　broader
sense．　Indeed，　these　plants　all　are　well－known　and　relatively　large　sized
ones．
　　Developing　LPS　and　JIT　projects　in　automobile　producers　has　in－
creased　constructions　of　new　JIT－plants．　In　above　Fig．7，　relatively　many
JIT－plants　are　also　located　near　the　lean　plants　or　rationalized　plants，　es－
pecially　surrounding　area　of　VW，s　Iean　plant　in　Mosel　and　in　logistic－
triangle：Ingolstadt（Audi）／Regensburg（BMW）／Dingolfing（BMW）．　As
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Fig．7　Regional　distribution　of　JIT－plants（1992）
　　　　　Sorce：MeiBner，　u．a．，（1994）
an　example　of　JIT－plants　in　this　Iogistic－triangle，　then，　a　case　of　JIT－
project　in　Audi　in　Ingolstadt　is　shown　by　Table　4．　In　1992，18　suppliers
took　part　in　JIT－project　of　Audi，　of　which　l　l　suppliers　located　their　JIT－
plants　near　Audi’s　assembly　plant　in　Ingolstadt．　JIT－delivery　was　adopt－
ed　to　more　various　components．　In　the　near　future，　Audi　are　planning
further　JIT－delivery　of　15　components．　It　should　not　overlook　that　the
warehousing　industry　and　the　transport　industry　also　take　part　in　JIT－
project．　JIT　has　given　new　functions　to　the　warehouses　and　the　transport－
ers，　which　now　take　charge　of　a　part　of　processing　materials　and　final　pre－
assembling　of　parts　in　addition　to　their　regular　business　in　JIT－production
and－delivery．
　　It，　however，　seems　that　JIT－plants，　including　warehouses　and　transport－
ers，　near　Audi　in　Ingolstadt　are　fewer　than　ones　in　the　BMW．　According
to　Doleschal（1989），　in　the　case　of　BMW，　approximately　30　suppliers　were
located　near　assembly　plants　in　Iogistic－triangle．　It　seems　to　be　a　reason
that　rationalization　of　assembly　plants　and　inter－plants　division　of　labour
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Table　4　JIT－project　in　Audi
Suppliers Components Start JIT
RHWRHW
Peguform
Rehau
Teciac
Empe
Peguform
Fehrer
Scuster
Hoppecke
Jungfer
Moll
Varta
Draexmainer
Montes
Kautex
Grammer
DumDunlopillo
seats
seats
bumpers
bumpers
bumpers
doo「linings
door　linings
door　linings?
batteries
batteries
batteries
batteries
?
?
fuel　tanks
side　bumpers
side　bumpers
Apr－86
0ct－91
Jun－91
Jun－91
Jun－91
0ct－88
0ct－88
Jun－91
Jun－91
May－89
May－89
May－89
May－89
Jun－91
0ct－91
Jun－91
Jun－91
Jun－92
W／T
W／T
JIT
JIT
JIT
JIT
JIT
JIT
JIT
W／T
W／T
W／T
W／T
JIT
W／T
JIT
W／T
W／T
Source：Data　of　Audi
Notes：W／T：Processing　by　warehouses　and　JIT－delivery　by　transporters
in　the　BMW　is　longer　history　than　JIT－project　in　Audi，　especially　BMW，s
plant　in　Regensburg　was　well－known　to　a　most　advanced　model　plant　of
JIT　in　the　late　1980s．
　　As　the　other　example，　Fig．8takes　up　JIT－plants　in　the　surrounding
area　of　VW　in　Mosel．　In　1992，8JIT－plants　were　located　near　the　Mosel
plant，9transporters　took　charge　JIT－production　and－delivery．　Beside，
joint－supPliers　put　4　transporters　in　JIT－production　and－delivery，　though
they　are　not　shown　in　this　figure．　This　VW’s　plant，　as　well　as　Opel’splant
in　Eisenach，　is　well－known　to　the　newest　model　plant　of　LPS．　Restructur－
ing　production　system　in　existing　plants　of　VW　did　not　always　go　forward
thoroughly　because　of　the　resistance　of　trade　union，　so　VW　aimed　to　car－
ry　out　thorough　rationalization　of　production　systems　in　new　plants　in
the　former　GDR（Sadler，　et　al．，1993；Swain，1993）．　In　order　to　advance
that，　VW　has　gone　a　further　step　in　evolution　of　JIT－production　and
－delivery　in　the　Mosel　new　plant．　Suppliers　with　JIT　are　obliged　to　locate
within　6　km　of　this　plant．　Addition　to　that，　VW　tried　to　create　a　slimmer
component　supply　system．　That　is，　only　a　supplier　takes　charge　of　assem－
bly　of　the　total　frontend，　Till　then，　VW　purchased　such　components　as
bumpers，　headlamps，　radiators，　radiator　grilles　and　ventilator，　and　assem一
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Fig．8　JIT－plants　in　the　VW，s　Mosel　plant
　　　　　Source：Data　of　VW－Sachsen
bled　the　frontend　in　her　plant．　This　is　a　new　modular　sourcing．　It　is　there－
fore　reasonable　that　suppliers　and　transporters　with　JIT　are　fewer　than
ones　of　BMW　in　logistic－triangle．
　　Considering　the　entire　evolution　of　JIT－plants　in　the　surrounding　areas
of　lean　plants　and　rationalized　plants　of　automobile　producers，　it　seems
that　an　actual　number　of　JIT－plants　is　much　more　than　one　in　the　above
Fig．7．　Doleschal（1989）estimated　the　number　of　JIT－plants　at　approxi－
mately　120　plants，　while　it　is　certain　that　the　number　now　increases　fur－
ther．
3．Fea加res　of　JIT・P置an重s
　　As　to　JIT－plants，　German　researchers（Bertram　and　Schamp，1989；
Doleschal，1989；Meiにner，　u．a．，1994；Morris，1990；Schamp，1995）have
made　clear　the　following　features．
　　－They　take　charge　of　productions，　only　a　final　pre－assembly　or　only　a
　　part－processing　of　materials，　and　of　delivery　synchronized　with　au－
　　tomobile　production．　With　the　evolution　of　out－sourcing　and　modular
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sourcing　policies　in　automobile　producers，　most　of　assembly　and　part－
processing　of　materials　had　increased　during　the　l980s．　In　this　sense，
productions　at　JIT－plants　have　compensated　the　decreasing　in－house
productions　at　assembly　plants　of　automobile　producers．　It　is　indeed
true　that　JIT－plants　are　called　satellite　plants，　or“extended　assembly
lines”（Doleschal，1989）．
－They　are　equipped　with　the　latest　production　facilities　in　order　to　syn－
chronize　with　the　car　assembly　with　smaller　batches　and　more　variants
at　lean　and　rationalized　assembly　plants．　Due　to　this　feature　as　Well　as
specialized　pre－assembly　and　part－processing，　most　of　JIT－plants　needs
only　s　fewer　skilled　labour．
－Employment．Size　of　these　JIT－plants　are　smaller　than　one　in　their
mother　factories　and　their　parent　companies，　with　a　maximum　of　200
0r　400　employees，　and　then　they　have　only　minor　local　employment
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　噺effects．
－They　are　attracted　to　site　in　small　town　near　plants　of　automobile　as－
semblers，　where　they　are　able　to　pay　relative　low　wage　and　to　set　up　a
more　flexible　work　organization．　In　this　point，　it　should　not　overlook
that　many　JIT－plants　are　established　as　a　subsidiary　and　a　division　of
supply　companies　as　later　mention．　This　means　that　an　agreement
about　wages　and　work　organization　in　JIT－plants　is　not　affected　by
agreements　and　trade　union　in　existihg　plants　of　supply　companies．
－They　produce　and　deliver　the　system　components　which　automobile
producers　purchase　by　a　way　of　single　sourcing．　This　enables　system
suppliers　to　make　a　long　term　contract　with　automobile　producers　on
the　one　hand，　it　is　certain　that　their　productions　are　liable　to　depend　on
variable　demands　of　automobile　producers　on　the　other　hand．
－Many　JIT－plants　are　the“disintegrated　outposts’，（Schamp，1995）of
large　components　supply　companies；adivision　or　branch　plants　of
large　components　companies，　subsidiaries　of　large　companies，　new
joint　ventures　and　new　companies　taken　over　foreign　companies．　In
competition　among　new　markets　of　system　components，　supPliers　must
acquire　financial　power，　technical　knowledge　and　managerial　abilities
to　create　different　production　systems　to　response　on　JIT　from　their　ex－
isting　plants．　In　the　process　of　this　competition，　JIT－plants　are　created
by　large　components　companies　with　these　competencies．　Schamp
（1995）pointed　that　satellite　plants　with　delivery，　therefore，　can　be　consi－
dered　as　part　of　the　competitive　strategy　of　multinationals　assembling
modules　or　systems．　In　considering　this　feature　as　well　as　their　produc－
tions　synchronized　with　automobile　assembly，　it　seems　that　JIT－plants
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are　dependent　on　both　automobile　producers　and　components　compa－
nies．
－As　above－mentioned，　JIT　has　given　new　functions　to　the　warehous－
ing　industry　and　the　transport　industry，　w’hich　now　take　charge　of　a
part　of　processing　materials　and　final　pre－assembling　in　addition　to
their　regular　business．　Some　warehouses　and　transporters　take　charge
of　these　productions　as　subcontractors　of　components　suppliers．
Others，　large　warehousing　companies　and　large　transport　firms，　create
warehouses　with　JIT－productions　in　order　to　enter　new　markets．　In　this
case，　JIT－plants　and　warehouses　with　computer　aided　stock　control　sys－
tems　are　the　disintegrated　outposts　of　large　warehousing　and　transport
companles・
V　Last　remarks：Making　of　a　new　locational　pattern？
　　JIT－plants　can　be　considered　as　a　new　locational　pattern　of　compo－
nents　suppliers　in　Germany．　The　German　component　supply　industry　has
along　history．　Most　of　components　companies　are　characterized　by　in－
dependence　legally　from　the　automobile　industry．　In　the　geographical　pat－
tern　of　component　supPliers，　as　above－mentioned，　some　regional　clusters
of　specialized　suppliers　overlap　the　regional　distribution　of　assembly
plants　in　automobile　producers．　Various　agglomeration　effects　create　the
regional　overlapping．　However，　decision　making　of　component　suppliers
about　location　of　their　plants　and　about　their　production　had　not　been
greatly　dependent　on　plants　location　and　productions　of　automobile
producers　till　appearance　of　JIT－plants．
　　Certainly，　as　Schamp（1995）pointed，　JIT－plants　can　be　considered　as
part　of　strategic　reactions　of　large　component　suppliers．　In　this　sense，　it
seems　that　large　component　companies　decide　on　their　own　term　to　locate
their　JIT－plants　near　assembly　plants　of　automobile　producers．　JIT－
plants，　however，　are　affected　to　no　small　extent　by　new　production　sys－
tems　of　automobile　producers　in　relation　with　locational　selection　of　their
sites　as　well　as　their　productions　and　deliveries．　It　may　safely　be　said　that
JIT－plants　are　a・product　of　the　intensified　competition　among　new　mar－
kets　created　by　out－sourcing　policies，　that　is，　a　product　of　competition
among　new　production　systems　in　global　restructuring　of　the　world　au－
tomobile　industry．
　　It　is，　however，　a　fact　that　locational　dynamisms　of　JIT－plants　in　Germa－
ny　is　not　always　more　active　than　ones　in　the　US　and　UK，　as　well　as
Japan．　There　are　some　reasons　for　that．　So　far，　automobile　producers　in
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Germany　have　only　developed　fully　their　LPS－oriented　strategies　only　in
new　lean　and　rationalized　plants．　Only　a　little　progress　has　so　far　made
with　the　adoption　of　LPS　in　their　existing　plants　because　of　resistance　of
trade　union．　On　the　other　hand，　oligoplistic　structure　in　the　automobile
component　industry　has　contributed　to　the　limited　locational　dynamics　of
JIT－plants．　Most　of　large　component　companies　with　JIT－plants　in　Ger－
many　have　taken　a　resemble　stance　to　automobile　producers　in　relation
with　the　adoption　of　LPS．　They　have　also　tried　to　adopt　selectively　LPS
at　JIT－plants．
　　Even　if　JIT－plants　have　so　far　created　a　new　locational　pattern　of　com－
ponents　suppliers　in　Germany，　JIT－plants　does　not　seem　to　be　a　dominant
locational　pattern．　In　considering　the　limited　locational　dynamics　of　JIT－
plants，　many　German　researchers　have　doubts　as　to　whether　new　quasi－in－
tegrated　regional　production　complexes　through　JIT－plants　will　emerge
more　extensive（for　example，　Bertram　and　Schamp，1989；MeitSner　．u．a．，
1994；Schamp，1991，1995）．　Schamp（1995）pointed　as　following；JIT－
delivery　will　reduce　only　stock　holding　of　half　a　day　or　a　single　day，　this
reduction　can　be　compatible　with　longer　distances　to　customer　if　infras－
tructure　is　good．　Time　fiexibility　of　delivery，　therefore，　will　be　better
achieved　by　improvements　in　transport　logistics　than　by　new　satellite
plants．
　　It　appears　that　the　adoption　of　JIT－production　and－delivery　in　German
component　industry　from　the　early　l980s　resembles　the　reorganization　of
Japanese　component　industry　during　the　decade　from　the　mid－1960s　in
some　points；going　along　with　such　out－sousing　Policies　as　single　sourc－
ing，　modular　sourcing　and　so　forth，　selecting　suppliers，　and　creating　JIT－
plants（Matsuhashi，1982a，1982b）．　It，　however，　seems　that　automobile
producers　in　Germany　adopted　JIT　more　carefully　than　the　US
producers．　The　concrete　evolution　of　JIT　in　Germany，　therefore，　is　differ－
ent　from　Japanese　one．
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